Abstract Hospitalizations among nursing home residents are frequent, expensive, and often associated with further deterioration of resident condition. The literature indicates that a substantial fraction of admissions is potentially preventable and that nonprofit nursing homes are less likely to hospitalize their residents. However, the correlation between ownership and hospitalization might reflect unobserved resident differences rather than a causal relationship. Using national minimum data set assessments linked with Medicare claims, we use a national cohort of long-stay residents who were newly admitted to nursing homes within an 18-month period spanning January 1, 2004 and June 30, 2005. After instrumenting for ownership status, we found that IV estimates of the effect of nonprofit ownership on hospitalization are at least as large as the non-instrumented effects, indicating that selection bias does not explain the observed relationship. We also found evidence suggesting the lower rate of hospitalizations among nonprofits was due to a different threshold for transfer.
Introduction

Hospitalization of nursing home residents
Reducing hospitalizations among nursing home residents has remained an important policy objective for several decades due to both the high costs and adverse clinical complications of hospital care in this vulnerable population. Given the frailty of the nursing home population, it is not surprising that hospitalizations are common. Reviews of the literature Castle and Mor (1996) and found high but variable hospitalization rates depending on the population and time period studied. A recent report by the Commonwealth Fund (2012) suggested a hospitalization rate of 20 % per 6 months. In the hospital setting, nursing home residents commonly acquire iatrogenic and nosocomial infections and experience functional and cognitive decline (Ouslander et al. 2000) . Frequent hospitalization of frail residents can be emotionally upsetting and raise the likelihood of medical errors from poor care coordination . In addition to clinical consequences, hospital admissions also have significant financial costs. For example, Grabowski et al. (2007) found that the cost of hospital admissions for New York State nursing home residents totaled $972M in 2004, a 29 % real increase since 1999. Nationally, the rate at which post-acute patients are rehospitalized within 30 days of initial discharge to a skilled nursing facility (SNF) has been rising and the Medicare cost of these rehospitalizations was $4.34B in 2006 .
Further, a large body of literature shows that many hospitalizations may be avoidable through treatment that could be provided within the nursing home. Using an ambulatorycare sensitive conditions (ACSC) definition of avoidability, Grabowski et al. (2007) deemed 23 % of hospitalizations to be potentially avoidable, while a chart review approach used by Ouslander et al. (2010) rated 67 % of admissions as avoidable. Some of these potentially avoidable admissions represent cases where earlier identification or better treatment of problems in the nursing home setting could have avoided the deterioration in patient condition that necessitated hospitalization. Others represent providers' discretionary choices about whether to hospitalize in response to a given clinical situation. Even a small proportionate decline in avoidable hospitalizations could yield significant clinical and economic benefits.
Facility ownership and hospitalizations among long-stay residents
The literature examining resident and provider characteristics predicting hospitalization has been reviewed by and previously by Castle and Mor (1996) . A consistent finding is lower hospitalization rates among residents of non-profit nursing homes. The more recent review identified twenty estimates of this relationship, of which twelve found a significantly lower hospitalization rate in nonprofit nursing homes, seven found no relationship, and only one found lower hospitalization rate in for-profits. However, this literature has not addressed whether observed differences are causal, and therefore cannot distinguish between three possible reasons for a negative correlation between nonprofit ownership and hospitalization:
(1) Selection bias. Unobserved resident differences account for the observed association, with the residents of nonprofit homes being at lower risk of admission. (2) Quality of care. By identifying and treating conditions in a way that reduces the clinical need for hospital care, nonprofits improve the clinical trajectory of their residents. (3) Different hospitalization thresholds. Nonprofits, even with similar residents at admission and similar post-admission health trajectories, hospitalize less because they are more willing and able to treat certain conditions "in house". This different threshold might be enabled by greater resources or services available in nonprofit facilities.
The first explanation does not imply a causal relationship. The second and third explanations imply causal relationships but different underlying mechanisms. Therefore, establishing the existence and nature of any causal relationship underlying the correlation between ownership and hospitalization is necessary to design appropriate policy and practice responses.
We use national minimum data set (MDS) assessments linked with Medicare claims to create a national cohort of long-stay residents who were newly admitted to nursing homes within an 18-month period spanning January 1, 2004 and June 30, 2005 . Because of the concern that unobservables such as patient health will be correlated with the admission to a nonprofit and the quality of care, we instrument for nonprofit status using the differential distance (DD) to nearest nonprofit nursing home relative to the nearest for-profit to examine the effect of ownership on hospitalization.
Background
Approximately two-thirds of nursing homes are for-profit while one-fourth are nonprofit. The remaining nursing homes (6 %) are government-owned. For-profit nursing homes are presumed to set output, quality and inputs to maximize profits. In a competitive market, profit-maximizing behavior would generally be expected to yield desirable outcomes (the delivery of the array and quality of services most valued by consumers given the costs of efficient production). However, if nursing home residents cannot accurately observe quality, the profit motive can result in lower quality than would be chosen by a hypothetical, fully-informed resident. Clearly, certain aspects of quality are more observable than others to patients and their families, even with public report cards and regulatory oversight (Werner et al. 2009a; Zhang and Grabowski 2004) . Unobservable dimensions may include workforce quality (Cawley et al. 2006 ) and process and outcome measures unreported on government report card websites such as locomotion, bladder incontinence, and infections (Werner et al. 2009b) .
Unlike their for-profit counterparts, nonprofits cannot distribute profits to individual equity holders. In return, nonprofits are granted several advantages, including exemption from income and property taxes and access to tax-deductible donations and bonds. Given that nonprofit and government providers lack a defined shareholder, these firms may have less incentive to maximize profits and a greater incentive to maximize other objectives such as unobservable aspects of quality and the provision of public goods (Hansmann 1980; Newhouse 1970) .
The decision to hospitalize, which we assume is made by the nursing home via a physician order (Freiman and Murtaugh 1993; Ouslander et al. 2011) , is a function of resident welfare and preferences, provider preferences, and the financial implications for the provider. A profit-maximizing firm would be expected to weight these factors based on how they affect profits directly or indirectly (e.g., through reputation effects), while a non-profit provider might balance these factors differently. Hospitalization decisions can also be a function of the resources and capabilities of the facility to deal with different clinical situations inhouse such as physician involvement, skilled staffing levels (e.g., physician assistant, nurse practitioner, RN), and the availability of ancillary services (e.g., infusion therapy). However, those resources and capabilities may also be chosen endogenously based on how the facility weights the factors noted above in its decisions.
A large literature has considered the role of ownership in health care, with studies in a number of sectors including hospitals (Sloan 2000) , health plans (Town et al. 2004 ), dialysis centers (Brooks et al. 2006) , and home health agencies (Grabowski et al. 2009 ). Nursing home ownership has received particular attention. In a review of 38 studies published between 1990 and 2002, Hillmer et al. (2005) concluded that quality was lower in for-profit nursing homes. Similarly, a meta-analysis of 82 studies published over the period 1962 through 2003 by Comondore et al. (2009) suggested nonprofit nursing homes deliver higher quality care. However, this previous literature is based on cross-sectional comparisons of nonprofit and for-profit nursing homes that fail to account for the possibility that there may be unobservable differences across long-stay residents receiving care at different types of facilities. As Konetzka (2009) wrote in an editorial accompanying the Comondore study, "no review or meta-analysis can overcome the empirical limitations common to all studies reviewed-we still do not know whether not-for-profit status is the reason for higher quality care" (p. 356).
Data and methods
The study uses individual-level data from the MDS for nursing home resident assessment, medicare claims and enrollment records, and the medicaid analytic extract (MAX). At the facility level, the primary data source was the online survey certification and reporting (OSCAR) system. We also included data at the zip-code level. Each of these sources is described briefly.
The MDS resident assessment instrument has nearly 400 data elements, including cognitive function, communication/hearing problems, physical functioning, continence, psychosocial well-being, mood state, activity and recreation, disease diagnoses, health conditions, nutritional status, oral/dental status, skin conditions, special treatments, and medication use. Evaluations of the reliability of the MDS provided at least adequate values on most scales (Mor et al. 2003 (Mor et al. , 2011 Morris et al. 1990; Phillips et al. 1997) .
We merged the medicare standard analytic file [inpatient and skilled nursing facility (SNF) files] and eligibility data from the Medicare enrollment record with MDS data using the Health Insurance Claim (HIC) number of Medicare beneficiaries. Match rates between MDS records of residents 65 and older exceeded 95 %. The Medicare enrollment file contains gender, date of birth, survival status, managed care participation, Part A and B eligibility and "buy in" status. Medicaid eligibility information was merged from the MAX. Zip code level information on per capita income and the percent of elderly individuals living below the federal poverty level from the Census 2000 aggregates was merged to individuals based on prior zip of residence.
The OSCAR database provides information on nursing home characteristics and results from survey inspections, and can be linked to the MDS through the facility provider number with nearly 100 % match rates. Completed on the day of the inspection, data include ownership, structure (e.g. number of beds), staffing (by job category), observed deficiencies, and availability of various services. A profile of the facility's residents on the day of the inspection is provided which includes census (by payer), functional deficits, nursing care needs, and receipt of "high tech" nursing care.
To construct the DD instrument (described in detail below), we geo-coded all certified nursing homes that currently operate in the U.S. as well as residents' prior zip code. Using this geo-referenced database, we calculated the distance from a particular nursing home to a particular resident's prior residence as approximated by the centroid of the zip code area from which the resident was admitted.
National MDS data were used to identify a cohort of residents newly admitted to 13,874 unique nursing homes between January 1, 2004 and June 30, 2005 . This "inception" cohort approach allows us to focus on whether individuals select a nonprofit or a for-profit facility contingent upon the geographic proximity of selection options, without having the choice be influenced by relationships built through a prior nursing home stay. New admission status was defined as no prior nursing home admission in the MDS records going back to 1999. Furthermore, given our interest in examining long-stay patient outcomes, our final analytic file was restricted to those who had a cumulative stay of at least 90 days during the 120 day period following the initial admission (n = 278,848). About 60 % of this cohort was initially admitted following an acute hospitalization while the remaining 40 % were admitted from community settings. Hospitalization within 90 and 180 days was then tracked using the MDS assessment occurring nearest to 90 days post-initial admission as the baseline time.
In the prior literature, the effect of nonprofit ownership on hospitalization in the literature has generally been estimated by a reduced form equation including a dummy variable measuring ownership type, coded as 1 for nonprofit ownership and 0 for for-profit ownership. The basic specification is:
( 1) where Y refers to hospitalization for person i in nursing home j in state s, NFP is a dummy variable for nonprofit ownership status, X includes an intercept and a set of exogenous controls, ν is a state fixed effect, and ε is the residual. Relatively few facilities are governmentowned (6 %) and many of these facilities serve particular populations (e.g., Veterans Affairs beneficiaries) or serve as safety net providers (e.g., many city or county facilities). Therefore, for many prospective residents government facilities may not be close substitutes for private facilities. Our primary analyses exclude government-owned facilities and their residents, but we present a sensitivity analysis that includes these facilities. The possibility of informative censoring due to death or loss to follow-up exists. Some residents may die in the nursing home without hospitalization within 90 or 180 days. Among all long-stay patients in our study sample, 7.1 % died without a hospitalization within 90 days of baseline and 10.5 % died without a hospitalization within 180 days of baseline. If we ignored this censoring, it could introduce bias into the measurement of the outcomes. To account for this, we estimate multinomial models that account for censoring. Thus, we model three 90 and 180 day outcomes: hospitalization, death, and neither hospitalization nor death. If a person is hospitalized before death, the person is coded as hospitalized.
A set of exogenous variables at the person, facility, zip code and state level were included as controls in this study. At the person level, we control for age, gender, race, education, marital status, Medicaid eligibility, diabetes, congestive heart failure, hip fracture, Alzheimer's, other dementia, stroke, manic depression, schizophrenia, emphysema/COPD, cancer, shortness of breath, number of medications in prior 7 days, and a cognitive performance scale (CPS). These person-level health measures were obtained from the MDS admission assessment and thus cannot be influenced by the care of the facility directly. At the facility level, we controlled for occupancy rate, number of beds, urban/rural status, hospital-based facility and chain membership. At the zip-code level, we controlled for per capita income and the elderly poverty rate. We also controlled for state fixed effects.
We first estimate Eq. 1 using a multinomial logit model. However, this approach may suffer from bias due to the suspected endogeneity of ownership status and nursing home quality. The error term in Eq. 1 is likely to include unobserved health status that may be correlated with ownership status. If less (more) healthy people tend to choose nonprofits, the OLS coefficient on nonprofit ownership on hospitalization rates will underestimate (overestimate) the true causal relationship. As such, we next estimate an instrumental variables model. Assume that nonprofit status NFP has the following reduced form:
where DD is the DD between the nearest nonprofit and for-profit nursing homes, X is the same set of variables that appeared in the quality equation, ν is a state fixed effect, and μ is the residual. The differential selection of individuals into nonprofit nursing homes by health status may reflect both demand and supply side factors. For example, if less healthy individuals have a propensity to demand care from nonprofits, this negative selection may relate to the higher value that sicker individuals place on nonprofit status as a signal that the promised level of quality will be delivered (i.e., patients in worse health have more to gain from higher quality nonprofit care). On the supply side, nonprofits may be more willing to admit sicker, more costly patients. Although Medicare SNF payment is case-mix adjusted, the system uses a relatively narrow set of patient conditions in adjusting payments.
If unobserved health is similarly correlated with ownership choice and quality, the error terms ε and μ will be correlated, violating the assumptions underlying the linear regression model. However, we can still generate a consistent estimate of the effect of nonprofit status on quality if we can identify a variable DD that is correlated with nonprofit status but not ε, the error term in the quality equation. Given DD, we can calculate an IV estimate of the effect of nonprofit status on quality.
We assume that DD between the nearest nonprofit and for-profit will predict entry into a nonprofit nursing home. A large health services literature establishes the importance of distance in the choice of provider (e.g., Brooks et al. 2006; Hirth et al. 2003; McClellan et al. 1994 ) and research also suggests that distance matters in the choice of nursing home (e.g., Shugarman and Brown 2006; Zwanziger et al. 2002) . In the studies that most closely mirror the distance-based instrument used in this study, Brooks et al. (2006) found the relative proximity to for-profit and nonprofit dialysis facilities to be the strongest predictor of the type of facility chosen, and that use of this measure as an IV eliminated the relationship between ownership and patient survival that existed in the observational data. Similarly, used DD as an instrument to examine ownership and post-acute SNF quality and found that nonprofits provided higher quality after instrumenting for ownership.
We also expect DD to be uncorrelated with unobserved factors that may influence outcomes. This assumes that individuals choose a place of residence without regard to the proximity of nonprofit and for-profit nursing homes. The relatively low rate of elderly migration supports this assumption (U.S. Census Bureau 2003). Moreover, although Norton and Staiger (1994) found that hospitals chose organization type endogenously with characteristics of the local population, the wide and historical variability of nonprofit prevalence geographically helps support the validity of our instrument in the nursing home context. That is, the relative proportions of nonprofit and for-profit nursing homes have been relatively static within-markets over time (Grabowski and Stevenson 2008) . The relative share of nonprofits in different parts of the country is rooted in historical factors such as the age of the city and different patterns of voluntarism and charitable provision that have little to do with the technology and third party payment systems that characterize the current health care environment (Stevens 1989) . The conversions across for-profit and nonprofit ownership (roughly 75 in each direction per year) and the limited entry and exit over time do not create major changes in the presence of ownership types in the majority of local markets. As such, we hypothesize that the DD measure is predetermined for potential nursing home residents and unrelated to unobserved quality of care. In the next section, we report a falsification test to validate this assumption.
To construct a DD measure for nursing home residents, we calculated the distance using the great circle formula from the centroid of the resident's zip code prior to nursing home admission, as reported in the Medicare enrollment record, to the exact geo-address of the nearest nonprofit and for-profit facilities based on the latitude and longitude. The differential measure was then calculated as the distance to the nearest nonprofit minus the distance to the nearest for-profit. The resulting measure's interpretation is how much farther the resident would have to re-locate to be admitted to the nearest nonprofit facility (see Fig. 1 for examples). A negative value indicates that the nearest facility is a nonprofit.
In the estimation of our IV models, we account for the fact that both our endogenous regressor (ownership status) and our outcomes of interest (90 and 180 day hospitalization, death or neither) are binary or multinomial measures. Recent methodological papers have stressed the potential for bias when standard two-stage least squares IV methods are employed (e.g., Bhattacharya et al. 2006; . Even in cases such as ours with a large sample, this bias is not attenuated. Assuming a valid instrument, the two-stage residual inclusion (2SRI) method has been shown to provide unbiased estimates ). In 2SRI, the endogenous variables are not replaced by first-stage predictors but rather the firststage residuals are included as an additional regressor in the second stage. In our application, we estimate the first stage using least squares and the second stage using a multinomial logit.
In the results section, we present marginal effects at the mean for the key outcomes. The full multinomial results are available upon request. Bhattacharya et al. (2006) use simulations to show that a bivariate probit model may perform better than some IV models in the non-linear context. Therefore, as a sensitivity analysis we estimated the model using bivariate probit, finding very similar results to the 2SRI approach. Full results are also available upon request.
In grouped data such as ours, a concern involves the likely presence of heteroskedasticity. When the true specification of the residual variance-covariance matrix follows such a structure, Moulton (1990) has shown that estimates of the standard errors will be biased downwards. A straightforward and unrestrictive approach to addressing this issue is to adjust the standard errors using the Huber-White robust estimator clustered at the zip-code level. Tables 1 and 2 summarize the variables used in our analysis. Roughly 29 % of the longstayers reside in nonprofit facilities. The average age is 82.4 years, roughly two-thirds are female, 84 % are white, 26 % are married, and 53 % are Medicaid-eligible. In terms of outcomes, 17.9 % of the sample is hospitalized within 90 days and 7.2 % dies (without hospitalization); 27.8 % of the sample is hospitalized within 180 days and 10.5 % dies. The average DD was 5.92 km (3.68 miles), suggesting the typical resident had to travel 5.92 additional kilometers to the nearest nonprofit facility relative to the nearest for-profit.
To differentiate between the three alternative reasons for a negative correlation between nonprofit ownership and hospitalization rate in the observational data, two versions of the ordinary multinomial logit and 2SRI models are estimated. First, to distinguish between selection bias (reason 1) and a causal relationships (reasons 2 and 3), the multinomial models are estimated for three outcomes (any hospitalization, death without hospitalization, and neither death nor hospitalization). If a negative relationship seen in the ordinary logit is driven by selection of healthier residents into nonprofits, the magnitude of the effect should be smaller in the 2SRI results. Conversely, if less healthy residents tend to select nonprofits, the negative relationship should become even stronger in the 2SRI results.
Second, to distinguish between the two possible causal mechanisms behind the negative relationship, we expand the multinomial models by dividing the hospitalization outcome into two separate outcomes reflecting whether the initial hospital transfer in the period was deemed a potentially preventable or non-preventable hospitalization. To define preventable hospitalizations, we used the Agency for Healthcare Research and Quality's Prevention Quality Indicators (PQIs), which measure quality of care for "ambulatory care sensitive conditions" (ACSCs). ACSCs are conditions for which hospitalizations can potentially be prevented by good outpatient care or by early intervention which prevents complications or the development of more severe disease (http://www.qualityindicators.ahrq.gov/modules/pqi_overview. aspx). If the driving force behind a causal relationship is improved quality of care leading to a better clinical trajectory (reason 2), we would expect to see a disproportionate reduction in preventable hospitalizations. Conversely, a reduction that does not occur disproportionately among preventable hospitalizations would favor a different hospitalization threshold (reason 3) as the causal mechanism because a different threshold for managing conditions in house could occur in either ACSC or non-ACSC hospitalizations.
Effect of differential distance: specification tests
Problems with weak instruments are well-known (Staiger and Stock 1997; Stock and Yogo 2005) and Bound et al. (1995) have argued that the use of instruments that jointly explain little variation in the endogenous regressors can do more harm than good. The DD instrument meets the standard of Staiger and Stock, with the F-statistics far exceeding the threshold of 10. The first-stage estimates suggest that a one kilometer increase in the DD between the nearest nonprofit and for-profit led to a 0.5 % point decrease in the likelihood of choosing a nonprofit with a t statistic of 33.2 (Table 3 ) and an F statistic of 233.32.
In addition to the assumption regarding the instruments being strongly associated with the endogenous variable, IV also assumes the instrument must not be correlated with the second stage error term. If it is still correlated, then the instrumented variable will still be endogenous. Although it is impossible to confirm the null hypothesis that the instrument is uncorrelated with the error term in the quality equation, a standard practice is to report whether the Regression includes all the covariates reported in Table 1 and state fixed effects Robust t statistics clustered at the zip code level are reported in parentheses instrument is correlated with those observed factors that affect the second-stage error term. Thus, we divide the variables used within this study by those observations that are above or below the median in DD (Table 4) . As expected, nonprofit status is 24.5 % points higher for those patients with distances below the median. The other patient-level measures are very similar across the two groups, suggesting the samples are balanced, mitigating concerns that large unobserved differences exist between populations located relatively close to facilities of different ownership types. As a final specification check, we conducted a falsification test of our instrument, which we draw from the identification strategy of a recent study. Doyle (2011) used people treated in Florida who did not reside there ("vacationers") as a means of addressing selection of individuals into high and low cost areas in studying the relationship between spending and health care outcomes. We adapt this idea by examining individuals who enter a nursing home far from their primary residence. The concentration of non-profit nursing homes around their primary residence should not affect entry into a NFP for those individuals who enter a nursing home near a family member living elsewhere or while on vacation or at a secondary residence. For this "vacationer" sub-sample, the first stage should be small and insignificant. If it is negative and significant, it suggests that where individuals live relative to the nearest NFP and FP is correlated with unmeasured quality. We define this vacationer sub-sample as individuals entering a nursing home over 100 km (N = 4,999 or 1.92 % of full sample) away from their primary residence. The results suggest a weak first-stage estimate of the DD Table 3 ). The first-stage estimate is roughly 4 % as large as the result from the full sample. Thus, this falsification check does not support the idea that an individual's place of residence relative to the nearest NFP and FP is correlated with other (unmeasured) factors that predict quality of care.
Results
The estimates of the effect of profit status on any hospitalization are presented in Table 5 , including both the standard model that treats profit status as exogenous, and the IV model that treats profit status as endogenous (N = 278,848). Results are presented as marginal effects at the mean. In the multinomial logit model, residents in nonprofit facilities are 1.9 % points less likely to be hospitalized within 90 days and 3.0 % points less likely to be hospitalized within 180 days. Thus, when we fail to account for the endogeneity of ownership status, our results replicate most of those in the literature by suggesting that residents in nonprofits are less likely to be hospitalized. When we account for endogenous ownership in the IV models, the relationship remains negative and becomes larger. Residents in nonprofit facilities are 3.09 % points less likely to be hospitalized within 90 days and 4.85 % points less likely to be hospitalized within 180 days. This indicates that the observed relationship between nonprofit ownership and lower hospitalization rates is not driven by selection of healthier patients into nonprofits. Rather, it suggests that less healthy patients may be selecting nonprofits causing the relationship in the non-IV models to actually underestimate the true causal relationship. To test whether the IV results differed significantly from the ordinary results, we conducted Durbin-WuHausman tests based on linear probability versions of the models. These tests suggest that the IV results were not significantly different (p = .260 for 90 day hospitalization; p = .119 for 180 day hospitalization). Nonetheless, the fact that the IV results are even more negative than the results from the models that assume ownership is exogenous support the existence of a causal relationship.
The second set of models splits hospitalizations based on whether they were considered preventable under the AHRQ criteria. Just under one fourth of all 90 and 180 day hospitalizations were considered preventable. For both the 90 and 180 day outcomes, the models treating ownership as exogenous showed significantly fewer hospitalizations, both preventable and non-preventable, among nonprofits, but the marginal effects were larger for those hospitalizations not classified as preventable. The IV models accentuated these differences with the marginal effects for preventable hospitalizations becoming insignificant and close to zero. This suggests that the quality of care explanation (reason 2) for the negative correlation between nonprofit ownership and hospitalization is not driving the relationship. Under that explanation, we would have expected a disproportionate decline in preventable hospitalizations. Thus, different thresholds for hospitalizing (vs. managing the resident's condition in-house) (reason 3) appears to be the more likely explanation. However, it is not clear why the impact would be disproportionate on non-preventable hospitalizations and more detailed analyses of the conditions leading to hospitalization would be warranted. To corroborate this finding, we performed a descriptive analyses of OSCAR data from 2000-2010 (results available upon request). Controlling for patient acuity, Medicaid share, staffing measures, forprofits have more total and preventable hospitalizations, and consistent our main analyses, the difference is larger for total hospitalizations than for preventable hospitalizations (Table 6) .
To examine the robustness of our primary model specification, we ran a series of alternate models ( Table 7) . As a first check, we found that the results are robust to the exclusion discharges to hospital-based nursing homes. The concern is that hospital-based nursing homes might selectively attract patients from the hospital to which they are affiliated (David et al. 2011; Stearns et al. 2006) .
Another concern is that the exclusion of discharges to government nursing homes may have biased the results. When we added discharges to government facilities and included a corresponding instrument for DD to a government provider relative to the next nearest facility, the nonprofit findings were sustained as well.
Another potential issue is that the effects we observed might be concentrated in certain markets. When we estimated our models conditional on urban and rural markets, the findings were stronger in urban markets but the sign remained negative in rural markets (and significant for the 180 day measure despite the substantially smaller sample). The primary models include state fixed effects. However, one concern is that unobserved factors at the market level may be correlated with both ownership and quality of care. For example, more concentrated nursing home markets might have less access to nonprofit nursing homes and lower quality of care due to reduced competition. To address this concern, we substituted hospital referral region (HRR) fixed effects for state fixed effects in our model. With HRR fixed effects, both the 90 and 180 day results are very similar to those in the baseline model. We also ran a check in which we included a measure of the local supply of nursing home beds, which did not alter our primary conclusions.
We also experimented with different forms of the DD instrument including a binary measure (above/below median) and logged values (log of distance to nearest nonprofit minus log distance to nearest for-profit) to account for skewed values. The results were again quite robust.
Finally, because we approximated the resident's prior residence by the centroid of the zip code area from which the resident was admitted, the DD instrument will have the greatest measurement error when a nursing home is located in that same zip code. When we exclude those cases in which a nursing home was located in their zip code of prior residence, the results have the same sign and significance but larger effect magnitudes than our baseline estimates.
In summary, the specification checks suggest the hospitalization results are very robust.
Conclusion
A large literature has documented a relationship between nursing home ownership status and hospitalization, a measure with significant clinical and cost implications. These studies treat ownership as exogenous, although there are reasons to suspect that firms jointly choose their ownership form and quality of care (Sloan 2000) . We lay out three possible reasons for the correlation between nonprofit ownership and lower hospitalization rates and are able to reject selection bias as the root of correlation. Our results show that-after instrumenting for endogenous ownership-the negative correlation is at least as strong in the instrumented models. Although we do not formally reject the validity of the non-instrumented results, it appears that any bias that exists is downward (i.e., nonprofits receive an unfavorable selection of residents in terms of likelihood of needing hospitalization). Therefore, we conclude that the observed relationship likely reflects an underlying causal relationship.
To begin assessing the nature of this causal relationship, we differentiated between potentially preventable and non-preventable hospitalizations. Because the decline in hospitalization is not concentrated among those transfers deemed "preventable" through better ambulatory care, the pattern of results is more consistent with nonprofits having a greater willingness or ability to manage certain cases in-house rather than with nonprofits delivering care that results in a better clinical trajectory per se. It is somewhat puzzling that the lower hospitalization rate observed for nonprofits is actually larger for hospitalizations not deemed preventable particularly because the more prevalent use of RNs by non-profit facilities should serve to both reduce the threshold for hospitalization and to identify early signs of patient illness that would stimulate early medical intervention. However, no necessary reason exists for why hospitalization differences driven by varying admission thresholds (as opposed to varying quality of ambulatory care) could not be larger for "unpreventable" indications. Further, defining which admissions are preventable is an inherently imprecise exercise, as indicated by the extreme sensitivity to methodology. For example, 23 % of admissions were classified as potentially preventable using an ACSC approach ) versus 67 % using a chart review approach (Ouslander et al. 2010) . This highlights the fact that the empirical validity of these expert-opinion designations of preventability has not been conclusively demonstrated in the nursing home context. Most research on nursing home hospitalizations has not differentiated between preventable and non-preventable causes, and constructs such as ambulatory-care sensitive conditions have been developed primarily in the community setting.
Several other pieces of evidence are consistent with the idea that there exists discretion in the hospitalization "threshold". First, descriptive analyses of the OSCAR data from 2000-2010 show that nonprofits provide more direct care staff hours per resident day (4.03 vs. 3.22), have a higher skill mix (37.6 % of nursing hours are RNs vs. 27.9 %) and are likely to have more financial resources via a more favorable payer mix (51.8 % Medicaid vs. 65.4 %). It would be useful to examine other measures of resources (e.g., availability of therapeutic services and on-site diagnostic testing) that would indicate greater capacity to substitute services in the nursing home for those delivered in an inpatient setting. Second, the responsiveness of hospitalization to resources and incentives also is suggestive of discretionary threshold. Earlier research suggests higher hospitalization and re-hospitalization rates in states with more generous "bed-hold" policies (under which nursing homes receive payments when a resident is hospitalized to ensure that the bed is still available once the resident is discharged) Gruneir et al. 2007; Intrator et al. 2007; Unruh et al. 2013) , and higher hospitalization rates in states with lower Medicaid nursing home payment rates In conclusion, hospitalizations among nursing home residents are clinically and economically significant, and our research indicates that the correlation between ownership and hospitalization found in the prior literature does not appear to arise from the selection of favorable residents into nonprofits. Further, the data suggest that nonprofit nursing homes may have a lower propensity to transfer residents to a hospital.
